eMethods 30-Day Mortality Model Derivation
For each patient, the candidate variables considered for this model were derived from the Medicare claims files and included secondary diagnosis and procedure codes from the index hospitalization, and from the principal and secondary diagnosis codes from hospitalizations, institutional outpatient visits, and physician encounters in the 12 months before the index hospitalization. The model is intended to adjust for case differences based on the diverse aspects of the clinical status of the acute ischemic stroke patient at the time of admission. Condition categories (CCs), are used which are drawn from more than 15,000 ICD-9-CM diagnosis codes. Only comorbidities that convey information about the patient at that time of presentation with acute ischemic stroke or in the 12-months prior, and not complications that arise during the course of the acute ischemic stroke hospitalization are included in the risk-adjustment. In addition, those CCs that are possible adverse events of care are not included. The final set of risk-adjustment variables for the base claims based model was selected to be aligned with those included in the proposed CMS 30-day acute ischemic stroke 30-day mortality measure. The final 87 variables are shown in eTable 1. The approach to model development with the NIHSS included was methodologically identical, except for the addition of a measure of disease severity (NIHSS), consistent with recommendations in the AHA Scientific Statement on Standards for Statistical Models Used for Public Reporting of Health Outcomes.
Statistical Analysis
Discrimination of the base claims model without NIHSS was assessed by determining the c-statistic and was compared to the discrimination of the claims model with NIHSS. A c-statistic of 1.0 indicates perfect prediction whereas a c-statistic of 0.50 indicates prediction no better than chance alone. Calibration of the models were assessed by the plots comparing predicted versus observed probability of 30-day mortality by decile. We used the integrated discrimination improvement (IDI) index to measure how the model that included NIHSS score reclassified patients compared with the model without NIHSS score. The IDI can be expressed as (EY 1 -EY 0 )-(EX 1 -EX 0 ), where EY 1 and EY 0 are the mean expected predicted probabilities of death in persons who died or survived in model Y (in this case, the model that included NIHSS score) and EX 0 and EX 1 are the mean expected predicted probabilities of death in persons who died or survived with the first 30-day in model X (in this case, the model that did not include NIHSS score). A higher IDI index indicates a greater improvement in risk discrimination and improved reclassification. The net reclassification improvement (NRI) index, which compares the shifts in reclassified categories by observed outcome, resulting from the addition of NIHSS to the model was also determined. A higher NRI index indicates a greater improvement in risk discrimination and improved reclassification.
We also ranked hospitals by their 30-day adjusted mortality from each model and plotted the agreement between these rankings. We fit the models as hierarchical generalized linear models with hospital-specific random intercepts. These intercepts can be interpreted as a measure of hospital performance, because they reflect the estimated predicted hospital-specific odds for 30-day mortality while controlling for patient case mix. Since the estimated random intercepts reflect hospital specific under-or out-performance in terms of 30-day mortality if all hospitals had had the same patient case mix, we ranked these intercepts to group hospitals into 3 categories, top 20%, middle 60%, and bottom 20%, and compared the results across models. We chose these categories because they reflect categories that may be relevant to pay-for-performance programs, in which the top 20% of hospitals are eligible for bonus payments and the bottom 20% of hospitals may be subject to a payment penalty. We also grouped hospitals into the top 5%, middle 90%, and bottom 5% and compared the results across models. As an additional approach, hospitals with the 95% credible intervals of the estimated random intercepts not covering the null point are considered to have performance that is significantly better or worse than the average hospital. These categories are analogous to the portions of hospitals identified in Hospital Compare as having better than, as, or worse than expected 30-day riskstandardized mortality rates. We report differences in hospitals determined to be performance outliers by the model with and without NIHSS.
eTable 1. List of Variables Being Adjusted for the Claim Models
Age, sex, past medical history of prior stroke/TIA, and the 84 CCs listed below are adjusted for in the modeling. 
